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[Review]
Effect of hyperbaric helium-oxygen environment (440 msw) on short- and middle-latency
somatosensory evoked potential

Koji Ozawa, Undersea Medical Center, Japan Maritime Self-Defense Force, Ministry of Defense

Abstract

Short-latency somatosensory evoked potential (SSEP) and middle-latency somatosensory evoked potential
(MSEP) were recorded from 16 male professional divers during four simulated 440 msw heliox saturation
dives: both SSEP and MSEP were elicited by electrical stimulation to the median nerve at the wrist.
Throughout the dive periods, the average forearm temperature of the stimulated hand was kept around
33 degrees C. Measurements of SSEP at a pressure of 440 msw revealed prolongation of the latency of
the N9 component; the interpeak latency of N13-N20 components (central conduction time) was also
prolonged. These latency prolongations indicate that nerve conduction velocity is delayed at not only the
peripheral part but also the central part of the ascending somatosensory pathway. In contrast, amplitudes
and latencies of MSEP components remained unchanged under 440 msw. It is noteworthy that the P2-
N2 (P25-N33) component, a well-established indicator for sensorimotor cortex excitability, did not show
any changes. These evoked potential data obtained under 440 msw suggest that nerve conduction delay
in the somatosensory pathway had no effects on the emergence of MSEP, and that functional changes did
not occur in the primary somatosensory cortex. Further studies using techniques other than MSEP are
necessary for the precise understanding of the functional state of the primary somatosensory cortex under
hyperbaric environment.
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Fig.1 Examples of somatosensory evoked potentials from one diver measured under 440 msw. Evoked potential
tracings were replicated twice and superimposed in order to confirm the reproducibility of the components. Left
side: short-latency somatosensory evoked potential (SSEP) . Right side: middle-latency somatosensory evoked

potential (MSEP) .
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Fig.2 Changes in latencies of SSEP components throughout the depth conditions. Left side: Peak latency. Right
side: Interpeak latency. N13-N20 interpeak latency is called central conduction time (CCT) .
* indicates a significant difference (p<0.05) from O (Pre) condition ( Bonferroni adjustment) .
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SSEP M U'MSEP & Ml & I 12 46 1 5 45 il i 58 ¢
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(£0.61) C, 440 mswiRHRE2332.6 (£0.51) C,
300 mswiik & I £333.0 ( £0.53) C, 150 mswiik
JEREAY32.9 (£0.42) C, 2L THFLMEREA32.7
(£0.53) CThHotz, B ORER, RESRM
AR a2 RITRO 5Nk 572 (Mauchly's W=
0.602, x*(9) =6.818, p=0.659;F (4, 60) =
1.383, p=10.251),

V. EE
1. SERIETOOSSEP D4 & HiRimE

1) NQ EREDIER

BIEBRE AR IOBIEA 725692 8, &
FEA B2 D S BRI e 2%, 3 7 H5H1930~50 41X
IZEFEXNTRRR (H T DOEBESHESE) & Fh7-5%
ONDFEEIZLSTHLEMIZXN TS, ZOHRIT,
ZORIITTbNIBRICE->THERR SN TR D, BE
TR LR A G I TS,

72770, bhENRELEMZRICEONTR, EER
B M IC B3 A E O EIZ DWW TOR RIS
T3, Todnem 5%, 360 mswRIRIEAR: (i 5

Table 1. Peak latencies (in msec) of MSEP components and results of one-way repeated measures ANOVA.

Component 0 msw (pre) 440 msw 300 msw

150 msw 0 msw (Post)

Statistical Test

N1 19.7 (£0.78) 20.7 (£0.83) 20.0 (*0.65) 19.9 (£0.67) 19.8 (+0.78)

Mauchly's W = 0.315, x 2(9) = 15.489, p = 0.08
F (4, 60) = 35.030, p < 0.005 "

i o 2 o =
P2 25.3 (41.38) 26.0 (21.74) 25.3 (<1.88) 25.4 (£1.53) 25.6 (21.30) Mauchly's W =0.746, x “(9) = 3.296, p = 0.917

F (4,60) = 2.035, n.s.(p =0.101)

; _ 2 _ _ 2)
N2 330 (£285) 33.8 (£2.81) 33.2 (+£2.99) 32.7 (+2.35) 335 (+£2.83) Mauchly's W=0182, x *(9) = 22.586, p = 0.007

F (2.260, 33.900) = 1.867, n.s.(p =0.166)

5 . 2 e e
P3 45.9 (45.24) 47.0 (4.33) 46.4 (£3.96) 45.9 (£3.98) 45.5 (4.49) Mauchly's W =0323, x *(9) = 15.143, p = 0.089

F (4,60) = 0810, n.s. (p =0.523)

o i 2 ! =
N3 727 (%9.71) 75.0 (£9.57) 73.6 (£6.26) 71.8 (+6.83) 73.9 (&7.20) Mauchly's W = 0446, x *(9) = 10.837, p = 0291

F (4,60) = 0622, n.s.(p = 0.649)

Values are means = SD (n =16).
The significance level was set at p = 0.05.

" There was a significant difference between 0 msw and 440 msw (Bonferroni adjustment).

? The assumption of sphericity was violated, so degrees of freedom were adjusted using Greenhouse—Geisser correction.
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Table 2. Interpeak latencies (in msec) of MSEP components and results of one-way repeated measures ANOVA.

Component 0 msw (pre) 440 msw 300 msw 150 msw 0 msw (Post) Statistical Test

' o 2 o oy
55(+104) 54(£126) 53(£154) 55(+125) 58(+099) Mauchly's W=0781, x "(9)=3311, p = 0951

N1 - P2
F (4, 60) = 0.845, n.s.(p =0.502)

¥ o 2 - —
12.8 (£2.33) 13.1 (£2.30) 125 (£2.87) 12.9 (£2.10) 13.7 (+2.57) Mauchly's W=0.384, x "(9)= 12848, p =0.173

N1 - N2
F (4,60)=1.747, n.s.(p =0.151)

i Mauchly's W = 0368, x “(9) = 13.413, p = 0.148
+ - -+ + +
N1 -P3 26.1 (£4.71) 26.3 (+3.88) 26.4 (£3.50) 26.0 (+3.51) 25.7 (+4.08) F (4, 60) = 0.198, ns. (p = 0.939)

_ Mauchly's W = 0.381, x %(9) = 12.946, p = 0.168
+ e 4 -+ +
N1 - N3 529 (£9.79) 54.4 (+9.53) 53.7 (£6.08) 51.8 (£6.84) 54.1 (£7.10) F (4, 60) = 0.435. n. . (p = 0.783)

Values are means = SD (n =16).
The significance level was set at p = 0.05.

Table 3. Interpeak amplitudes (in u V) of MSEP components and results of one-way repeated measures ANOVA.

Component 0 msw (pre) 440 msw 300 msw 150 msw 0 msw (Post) Statistical Test

Mauchly's W = 0.460, ¥ %(9) = 10.406, p = 0.322

= 3(=0. 3 (0. 3(£0. 3(£054) 33 (0.
PI-NI  33(+053) 33(x073) 33(+059) 33(x054) 33(x077) \Rchys /50 X "0
B Mauchly's W =0.410, ¥ %(9)=11.960, p = 0.219
=+ + + + +
NI-P2 44(£183) 42(£176) 46(+225) 47(x208) 46(x229) Jerys UoLABX 070
B Mauchly's W = 0.386, x (9) = 12.784, p = 0.176
+ + + + +
P2-N2 33(£120) 32(£118) A7(147) 36(x158) 34(x179 Jelerys Fo0380 X 7
y o 2 = - 1)
N2 -P3 4.4 (+200) 44(+170) 47(%178) 49 (%185 43(x1.90) Mauchly's W=0201, x “(9)=21.501, p = 0011
F (2.37, 35.59) = 1.079, n.s. (p = 0.360)
" o 2 i &=
P3-N3 53(£229) 55(+266) 58(+268) 57(+£258) 53 (+=249) Mauchly's W=0514, x (9)=8.938, p = 0446

F (4,60)=0516,n.s. (p =0.724)

Values are means = SD (n =16).
The significance level was set at p = 0.05.
Y The assumption of sphericity was violated, so degrees of freedom were adjusted using Greenhouse—Geisser correction.
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